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UHFHQW \HDUV GXH WR WKHLU JRRG VHOHFWLYLW\ SURFHVVDELOLW\ HDVH RI RSHUDWLRQ ORZ FRVWV ORZ
HQHUJ\ UHTXLUHPHQWVDQGSURYHG UHOLDELOLW\ >@$Q LQWHUHVWLQJ ILHOGRIDSSOLFDWLRQ LV WKHQDWXUDO
JDVWUHDWPHQWLQZKLFKWKHVHSDUDWLRQRIKLJKHUK\GURFDUERQVIURPPHWKDQHLVDQHVVHQWLDOVWHS
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PHPEUDQHVHSDUDWLRQRIKLJKHUK\GURFDUERQV>@
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DQG VHOHFWLYLW\ WKH VRFDOOHG ³XSSHU ERQG´ ZKLFK OLPLWV WKHLU DSSOLFDWLRQ >@ 0L[HG0DWUL[
0HPEUDQHV 000 KDYH WKH SRWHQWLDO WR RYHUFRPH WKLV OLPLW E\ LQFRUSRUDWLQJ LQRUJDQLF
PLFURSRURXVSDUWLFOHVLQDSRO\PHULFPDWUL[FRPELQLQJWKHKLJKVHOHFWLYLW\RILQRUJDQLFSDUWLFOHV
ZLWK PHFKDQLFDO SURSHUWLHV RI SRO\PHULF PHPEUDQHV > @ 6R IDU PRVW UHVHDUFK KDV EHHQ
GRQHRQ000IRUVHSDUDWLRQRI21+&+RU&2&+>@$FKDOOHQJLQJILHOGRIDSSOLFDWLRQ






DQG3206 ILOOHGZLWK WZRGLIIHUHQW W\SHVDQGDPRXQWVRIDFWLYDWHGFDUERQ ZWZW
0HPEUDQHV KDYH EHHQ FKDUDFWHUL]HG E\ SHUPHDWLRQ WHVWV ZLWK SXUH DQGPL[HG JDVHV 6(0
DQDO\VLVZDVXVHGIRUPRUSKRORJLFDOVWXGLHV

3HUPHDQFH RI Q&+ WKURXJK ILOOHG DQG XQILOOHG PHPEUDQHV LV SUHVHQWHG LQ )LJXUH  DV D
IXQFWLRQRIDYHUDJHIXJDFLW\GLVSOD\LQJDQLQFUHDVHZLWKLQFUHDVLQJV\VWHPSUHVVXUH7KLVLVGXH
WRVZHOOLQJRIWKHPHPEUDQHE\Q&+LQDFFRUGDQFHZLWKWKHIUHHYROXPHWKHRU\'HVSLWHWKLV
PHPEUDQHV ILOOHGZLWKDFWLYDWHGFDUERQVKRZDGHYLDWLRQ LQ WKHVORSHRISHUPHDQFHDWKLJKHU
$& FRQWHQW 7KLV KLJKHU JUDGLHQW RI Q&+ SHUPHDQFH ZLWK UHVSHFW WR IXJDFLW\ LPSOLHV D
SRVLWLYHHIIHFWRIWKHSUHVHQFHRI$&RQWKHWUDQVPHPEUDQHWUDQVSRUWRIQ&+
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7R IXUWKHU LQYHVWLJDWH WKH LQIOXHQFH RI DFWLYDWHG FDUERQ RQ WKH VWUXFWXUH DQG SHUPHDWLRQ
EHKDYLRXUYDULRXVPHPEUDQHVZHUHSUHSDUHGDVWKLFNILOPVXSWRPPZLWKGLIIHUHQWFRQWHQWV
RIDFWLYDWHGFDUERQ ZW LQD3206PDWUL[3UHWUHDWPHQWRIDFWLYDWHGFDUERQ LPSDFWV
WKH LQWHUDFWLRQV EHWZHHQ ILOOHU SDUWLFOHV DQG SRO\PHU FKDLQV DQG FDQ EH D XVHIXO ZD\ IRU
GHFUHDVLQJ OHDN IRUPDWLRQ RU SRUH EORFNDJH E\ SRO\PHULF FKDLQV  5HVHDUFK RQ WKLV WRSLF LV
FXUUHQWO\ GRQH E\ ' +ODJ 78 %HUOLQ 6FDQQLQJ HOHFWURQ PLFURVFRS\ ZDV XVHG IRU
PRUSKRORJLFDO DQG VWUXFWXUDO FKDUDFWHUL]DWLRQ RI WKHPHPEUDQHV )LJXUH  VKRZV D UHODWLYHO\
XQLIRUP GLVWULEXWLRQ RI DFWLYDWHG FDUERQ ZKLOVW WKH SDUWLFOH VL]H GLVWULEXWLRQ LV TXLWH ZLGH DQG
UHTXLUHVLPSURYHPHQW
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